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From: Scott Ausbrooks

To: Nancy Dorsey/R6/USEPA/US@EPA

Cc: Susie McKenzie/R6/USEPA/US@EPA; Ken-E Johnson/R6/USEPA/US@EPA; 'Stephen Patrick Horton (shorton)'
Subject: RE: AR data

Date: 09/26/2011 04:15 PM

Nancy:

I have the information you requested burned to a CD. However, | do not have your mailing address.
If you will send me that information | will get it in the mail to you ASAP. Also, unfortunately since we
last spoke, | am now prohibited from issuing a report or publishing a scientific paper on the
triggered seismicity related to the Guy-Greenbrier earthquake swarm. This includes being a co-
author on the paper you were expecting from Steve and I. However, he is going to go ahead and
publish it in his name only. So, all | can do at this time is send you the CD and answer questions over
the phone. Sorry for the inconvenience and if | can be of further assistance, please let me know.

Thanks.

Scet?

Scott M. Ausbrooks, P.G.
Arkansas Geological Survey
3815 West Roosevelt Road
Little Rock, Arkansas 72204

www.geology.arkansas.gov

Main: (501) 296-1877
Office: (501) 683-0119
Fax: (501) 663-7360

From: Dorsey.Nancy@epamail.epa.gov [mailto:Dorsey.Nancy@epamail.epa.gov]
Sent: Wednesday, September 21, 2011 3:08 PM

To: Scott Ausbrooks

Cc: McKenzie.Susie@epamail.epa.gov; Johnson.Ken-E@EPA.GOV

Subject: AR data

Hi Scott,

| wanted to thank you again, for all of us, for taking time to visit with us. It was very helpful and
informative.

| was wondering if you have had a chance to get the CD you mentioned in the mail to us, yet? My
coworkers are chomping at the bit to see the information.

thanks again,
Nancy
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From: Stephen Patrick Horton (shorton)

To: Nancy Dorsey/R6/USEPA/US@EPA ; Scott Ausbrooks

Cc: Ken-E Johnson/R6/USEPA/US@EPA; Susie McKenzie/R6/USEPA/US@EPA
Subject: RE: AR data

Date: 11/07/2011 09:20 AM

Nancy,

Do you have information regarding class 2 UIC wells near the recent M5.6 earthquake in
Oklahoma (35.537N 96.746W)? We would be interested in knowing the locations and
injection history of wells in the area.

Thanks,

steve

From: Dorsey.Nancy@epamail.epa.gov [mailto:Dorsey.Nancy@epamail.epa.gov]
Sent: Monday, September 26, 2011 4:24 PM

To: Scott Ausbrooks

Cc: Johnson.Ken-E@epamail.epa.gov; Stephen Patrick Horton (shorton);
McKenzie.Susie@epamail.epa.gov

Subject: RE: AR data

Hi Scott,
We appreciate your time, the opportunity to consult you via phone in the future and the CD.

thank you,
Nancy

Nancy S. Dorsey

EPA Region 6, WQ-SG
1445 Ross Ave. #1200
Dallas, TX 75202-2733
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From: Spaan, Jay

To: Rob Lawrence/R6/USEPA/US@EPA; Kehr, Christine

Cc: Michael Overbay/R6/USEPA/US@EPA; Philip Dellinger/R6/USEPA/US@EPA; Susan Jenkins/R6/USEPA/US@EPA;
Susie McKenzie/R6/USEPA/US@EPA; Jill Dean/DC/USEPA/US@EPA

Subject: RE: Requested bibliography from the draft technical work group paper on induced seismicity

Date: 02/13/2012 11:45 AM

Thank you! This will be very helpful for our review.

From: Rob Lawrence [mailto:Lawrence.Rob@epamail.epa.gov]

Sent: Monday, February 13, 2012 11:45 AM

To: Spaan, Jay; Kehr, Christine

Cc: Michael Overbay; Philip Dellinger; Susan Jenkins; Susie McKenzie; Jill Dean

Subject: Requested bibliography from the draft technical work group paper on induced seismicity

Jan and Christine

Here is the current version of the bibliography for the draft technical work group paper. As the
technical paper is still draft and subject to a peer review process, it might change over time as more

information comes to light or technical corrections are made.

Rob Lawrence
Senior Policy Advisor - Energy Issues

lawrence.rob@epa.gov

214.665.6580 (Desk)
214.665.7263 (FAX)
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From: Stephen Patrick Horton (shorton)

To: Nancy Dorsey/R6/USEPA/US@EPA

Cc: Susie McKenzie/R6/USEPA/US@EPA; Philip Dellinger/R6/USEPA/US@EPA
Subject: RE: reference information

Date: 02/29/2012 10:42 AM

Nancy,

The article is in the March/April edition which should come out soon.
What is the time frame for the national database and to whom will it be available?

It is not easy or straight forward to obtain this information from the states even when they
have web sites. And the information is very limited. For example, the 2011 monthly injection
rate/pressure data is not currently available for UIC wells around the M5.6 OK earthquake
even with a FOIA request.

steve

From: Nancy Dorsey [mailto:Dorsey.Nancy@epamail.epa.gov]
Sent: Wednesday, February 29, 2012 10:29 AM

To: Stephen Patrick Horton (shorton)

Cc: Susie McKenzie; Dellinger.Philip@EPA.GOV

Subject: RE: reference information

Hi Steve,

Thank you for the copy, | look forward to reading it! We will amend the page numbers. Is it actually
published now?

EPA has only a count of active UIC Class 2 wells. The actual information is held by the permitting
authority, many of whom have the information posted on their websites. A few agencies still require
either a visit to the office or a FOIA request or equivalent. For example, Region 6 Osage Nation
implemented program information is not publically available. EPA is working on a national database,
but will probably not be available for some time.

Nancy

From: "Stephen Patrick Horton (shorton)" <shorton@memphis.edu>
To: Nancy Dorsey/R6/USEPA/US@EPA

Date: 02/29/2012 10:11 AM
Subject: RE: reference information

Nancy,
The page numbers have changed in the citation for my paper. A copy is attached.

Horton, S., Disposal of Hydrofracking-Waste Fluid by Injection into Subsurface Aquifers
Triggers Earthquake Swarm in Central Arkansas with Potential for Damaging Earthquake,
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Seismological Research Letters 83, 250-260, 2012.

Does the US EPA have a list of all active class 2 UIC wells? Do you have access to that
information for all states?

Regards,
steve

From: Nancy Dorsey [mailto:Dorsey.Nancy@epamail.epa.gov]
Sent: Monday, February 13, 2012 8:32 AM

To: Stephen Patrick Horton (shorton)
Subject: reference information

Hi Steve,
| remember seeing an e-mail from you the other day, but seem to have lost it.

Is there an update on this publication, please?

Horton, S. P., in press, Disposal of hydrofracking waste fluid by injection into subsurface
aquifers triggers earthquake swarm in Central Arkansas with potential for damaging
earthquakes: Seismological Research Letters.

thanks,
Nancy

Nancy S. Dorsey

Environmental Scientist

Oklahoma Class Il Program Manager

WQ-SG EPA Region 6

1445 Ross Ave. #1200

Dallas, TX 75202-2733

214-665-2294

FAX 214-665-2191[attachment "Horton SRL 2012.pdf" deleted by Nancy
Dorsey/R6/USEPA/US]
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From: Stephen Patrick Horton (shorton)

To: Nancy Dorsey/R6/USEPA/US@EPA

Cc: Susie McKenzie/R6/USEPA/US@EPA; Philip Dellinger/R6/USEPA/US@EPA
Subject: RE: upcoming and NAS publication questions

Date: 11/07/2011 11:35 AM

Nancy,

Yes, you may use the acrobat version of the presentation material that | sent to NAS.

At this time, | would cite the paper as S.P. Horton, Disposal of Hydrofracking Waste Fluid by
Injection into Subsurface Aquifers Triggers Earthquake Swarm in Central Arkansas with
Potential for Damaging Earthquake, Seismological Research Letters, in Press (2011).

So at least two of the active wells are within 5 km of the M5.6 main shock location epicenter.
I have not plotted the others. Interesting...

Thanks,
steve

From: Dorsey.Nancy@epamail.epa.gov [mailto:Dorsey.Nancy@epamail.epa.gov]
Sent: Monday, November 07, 2011 11:00 AM

To: Stephen Patrick Horton (shorton)

Cc: McKenzie.Susie@epamail.epa.gov; Dellinger.Philip@EPA.GOV

Subject: upcoming and NAS publication questions

Hi Steve,

We want to be sure and cite your upcoming publication on the Arkansas quakes. Can you give us
sufficient information that folks can find it when it comes out, please?

Also, | wanted to ask if we may include the presentation you and Scott gave at the National Academy
of Science meeting, not the power point copy, the final shorter acrobat version sent to NAS after the

meeting? This is for the report that we are working on, that you will get a chance to peer review.

Oh, on Oklahoma the website to find the historical injection information is http://imaging.occeweb.com/
If I already had it available, | would have sent it to you.

thanks so much,
Nancy
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From: Stephen Patrick Horton (shorton)

To: Nancy Dorsey/R6/USEPA/US@EPA
Cc: Susie McKenzie/R6/USEPA/US@EPA; Philip Dellinger/R6/USEPA/US@EPA
Subject: RE: upcoming and NAS publication questions
Date: 02/02/2012 04:44 PM
Attachments: horton-SSA2012.docx
mapnew.ipg
All,

The official citation for my article is

Horton, S. (2012). Disposal of Hydrofracking-Waste Fluid by Injection into Subsurface
Aquifers Triggers Earthquake Swarm in Central Arkansas with Potential for Damaging
Earthquake, Seismological Research Letters 83, 237-247. It comes out in the next volume.

Also, I include an abstract (Horton-SSA2012) submitted to the annual meeting of the
Seismological Society of America entitled “DEEP FLUID INJECTION NEAR THE M5.6
OKLAHOMA EARTHQUAKE OF NOVEMBER, 2011.” The map shows recent seismic
activity associated with the M5.6 earthquake and UIC injection wells.

Hope all is going well with your report.
Regards,
steve

From: Dorsey.Nancy@epamail.epa.gov [mailto:Dorsey.Nancy@epamail.epa.gov]
Sent: Monday, November 07, 2011 11:00 AM

To: Stephen Patrick Horton (shorton)

Cc: McKenzie.Susie@epamail.epa.gov; Dellinger.Philip@EPA.GOV

Subject: upcoming and NAS publication questions

Hi Steve,

We want to be sure and cite your upcoming publication on the Arkansas quakes. Can you give us
sufficient information that folks can find it when it comes out, please?

Also, | wanted to ask if we may include the presentation you and Scott gave at the National Academy
of Science meeting, not the power point copy, the final shorter acrobat version sent to NAS after the

meeting? This is for the report that we are working on, that you will get a chance to peer review.

Oh, on Oklahoma the website to find the historical injection information is http://imaging.occeweb.com/
If I already had it available, | would have sent it to you.

thanks so much,
Nancy
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DEEP FLUID INJECTION NEAR THE M5.6 OKLAHOMA EARTHQUAKE OF THE NOVEMBER, 2011


Stephen Horton, Center for Earthquake Research and Information at the University of Memphis, shorton@memphis,edu


For about 2 years preceding the M5.6 earthquake, small earthquakes are reported by the Oklahoma Geological Survey to have occurred within the epicentral area defined by the current seismic activity. This suggests a build-up of seismic activity characteristic of earthquake sequences triggered by fluid injection into the subsurface in Colorado in the 1960s and 1990s and recently (2010-2011) in Central Arkansas that led to larger earthquakes (M5.3, M4.3, and M4.7 respectively). One active waste disposal well (API 081-23499) injects fluid into a deep underground aquifer (the Arkbuckle Formation) within 4km of the reported location of the M5.6 earthquake. Fluids are injected under low pressure (gravity flow), but with a high volume (average volume ~ 83,239,800 gallons/year) at ~1.3 km depth. Two enhanced recovery wells (API 081- 3909 and 3910) also operate within 4km of the M5.6 location injecting smaller volumes (average combined volume ~ 3,500,000 gallons/year) with an average well head pressure of 500psi at ~1.3km depth in the Hunton Formation. The Wilzetta fault zone provides a potential conduit for fluid transport from the injection depth at each well to earthquake source depths between 3 and 6 km. Monthly injection rate reports for 2011 are not currently available. Based on the previous injection history, proximity of the wells to the earthquakes and the previous seismic activity in the source area, the M5.6 earthquake was possibly triggered by fluid injection at these wells.
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From: Norm Warpinski

To: Nancy Dorsey/R6/USEPA/US@EPA

Cc: Susie McKenzie/R6/USEPA/US@EPA

Subject: RE: Moderate-to-large seismicity induced by hydrocarbon production
Date: 11/07/2011 12:30 PM

Nancy: | do not think that | would be able to provide you any materials if it is going to be publicly
released. The NAS presentation was restricted to that group only.

You are right about the upcoming article. It will be presented in February 2012 at the SPE Hydraulic
Fracturing Technology Conference. It is numbered SPE151597, but will not be publicly available until
the day of the conference.

| do not know if there is a generally accepted seismological definition of a microseism. | have always
used anything less than +2.

Norm Warpinski

Director of Technology

Pinnacle - A Halliburton Service
9949 W. Sam Houston Pkwy North
Houston, Texas 77064

Office Phone: 281 571 0262

Fax: 281 876 4455

Cell: 281 658 7868

From: Dorsey.Nancy@epamail.epa.gov [mailto:Dorsey.Nancy@epamail.epa.gov]
Sent: Monday, November 07, 2011 10:27 AM

To: Norm Warpinski

Cc: McKenzie.Susie@epamail.epa.gov

Subject: Moderate-to-large seismicity induced by hydrocarbon production

Dear Dr. Warpinksi,

The Environmental Protection Agency, National Underground Injection Control Technical Workgroup is
putting together a paper which includes a brief description of certain aspects of hydraulic fracturing and
microseismicity. Several of the illustrations from Moderate-to-large seismicity induced by hydrocarbon
production or Induced Seismicity in Shale Stimulation from the NAS presentation would be very helpful.

If it is permissible to use a few, how would you like them cited?

Also, to clarify is the NAS presentation restricted information? | understood from the meeting, that you
have a publication covering the material to be released soon. If that is the case, we would like to
include a citation of your upcoming reference in our report, or include the NAS presentation if it isn't
restricted. The presentation is designed to go to state UIC regulators, but of course would be public

information.

On a related note, is there an accepted definition of microseismic events? Perhaps below 2 or 0 Mw?

thank you,
Nancy Dorsey

Nancy S. Dorsey
Environmental Scientist
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Oklahoma Class Il Program Manager
WQ-SG EPA Region 6

1445 Ross Ave. #1200

Dallas, TX 75202-2733
214-665-2294

FAX 214-665-2191

This e-mail, including any attached files, may contain confidential and privileged
information for the sole use of the intended recipient. Any review, use, distribution,
or disclosure by others is strictly prohibited. If you are not the intended recipient (or
authorized to receive information for the intended recipient), please contact the
sender by reply e-mail and delete all copies of this message.









From: Susie McKenzie

To: Mike Nickolaus

Subject: RE: Presentation at GWPC conference in Houston
Date: 12/15/2011 04:09 PM

Sounds good. I'll plan accordingly.

Thanks,

Susie

Susie Lopez McKenzie, PE
EPA Region 6 (6WQ-SG)
214-665-7198 work
214-686-6056 cell
mckenzie.susie@epa.gov

"Mike Nickolaus" ---12/15/2011 04:04:10 PM---Suzie: The talk is scheduled for the 3-5 PM
session on Tuesday the 24th. As will most talks it is

From: "Mike Nickolaus" <mnickolaus@gwpc.org>

To: Susie McKenzie/R6/USEPA/US@EPA

Date:  12/15/2011 04:04 PM

Subject:  RE: Presentation at GWPC conference in Houston

h
Suzie: The talk is scheduled for the 3-5 PM session on Tuesday the 24" As will most talks it is
set for a twenty minute presentation. | will update the agenda to show you as the presenter.

Mike Nickolaus

From: McKenzie.Susie@epamail.epa.gov

[ mailto:McKenzie.Susie@epamail.epa.gov]

Sent: Thursday, December 15, 2011 3:24 PM

To: Mike Nickolaus

Cc: dellinger.philip@epa.gov

Subject: RE: Presentation at GWPC conference in Houston

Mike,

It looks like Tom is good with me presenting the induced seismicity update.
Please provide me the timeframe for the presentation and I'll prepare
accordingly.

Thanks,
Susie.

Susie Lopez McKenzie, PE
EPA Region 6 (6WQ-SG)
214-665-7198 work
214-686-6056 cell

mckenzie.susie@epa.gov

From: "Tomastik, Tom" <Tom.Tomastik@dnr.state.oh.us>
To: Susie McKenzie/R6/USEPA/US@EPA
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Cc: <mnickolaus@gwpc.org>
Date: 12/15/2011 03:19 PM

Subject: RE: Presentation at GWPC conference in Houston

Susie:

Great, | am glad you can do it! | will be doing another presentation and | am
swamped. | have issued 29 Class Il SWD permits already this year and have four
more on my desk with more on the way. | am still a one-person operation and
have been working overtime almost every week. See you at the meeting.

Thanks,

Tom Tomastik, Geologist 4

Division of Oil and Gas Resources Management
2045 Morse Road, H-3

Columbus, Ohio 43229-6693

(614) 265-1032

From: McKenzie.Susie@epamail.epa.gov [mailto:McKenzie.Susie@epamail.epa.gov

1

Sent: Thursday, December 15, 2011 11:46 AM

To: Tomastik, Tom

Subject: RE: Presentation at GWPC conference in Houston

Tom,

| got permission and travel dollars to attend the UIC GWPC meeting in Houston.
I'm available to give a presentation related to our induced seismicity project. Let
me know your thoughts.

Just as an update, we should have something to you and other project members
for review next week (I hope). The report size exceeds most system limitations so
I've asked Jill what she proposes to get the report to all for review and comment.
When | get a chance, I'm analyzing the Northstar data and we should have
something to you soon as well.
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Susie

Susie Lopez McKenzie, PE
EPA Region 6 (6WQ-SG)
214-665-7198 work
214-686-6056 cell

mckenzie.susie@epa.gov

From: "Tomastik, Tom" <Tom.Tomastik@dnr.state.oh.us>
To: Susie McKenzie/R6/USEPA/US@EPA

Date: 10/11/2011 01:49 PM

Subject: RE: Presentation at GWPC conference in Houston

Susie:

Thanks! Let me know if you can. | will probably do a presentation.

Tom Tomastik, Geologist 4

Division of Oil and Gas Resources Management
2045 Morse Road, H-3

Columbus, Ohio 43229-6693

(614) 265-1032

From: McKenzie.Susie@epamail.epa.gov [mailto:McKenzie.Susie@epamail.epa.gov

1
Sent: Tuesday, October 11, 2011 2:37 PM
To: Tomastik, Tom

Cc: dellinger.philip@epa.gov

Subject: Re: Presentation at GWPC conference in Houston

Tom,

I'd be willing to present our induced seismicity study recommendations however, |
cannot commit to speaking at this time. My supervisor, Philip Dellinger, supports
EPA patrticipation at GWPC events, but, he very limited travel funds available
prevents his approval for my traveling for this conference at this time.
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Susie

Susie Lopez McKenzie, PE
EPA Region 6 (6WQ-SG)
214-665-7198 work
214-686-6056 cell

mckenzie.susie@epa.gov

From: "Tomastik, Tom" <Tom.Tomastik@dnr.state.oh.us>
To: Susie McKenzie/R6/USEPA/US@EPA

Date: 10/11/2011 01:16 PM

Subject: Presentation at GWPC conference in Houston

Susie;

GWPC wanted to know if you would be willing to give a presentation on the Class
Il Seismicity study at the UIC Technical meeting in January in Houston. Please let
me know.

Thanks,

Tom Tomastik, Geologist 4

Division of Oil and Gas Resources Management

2045 Morse Road, H-3

Columbus, Ohio 43229-6693

(614) 265-1032
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From: Susie McKenzie

To: mnickolaus@awpc.org

Cc: dellinger.philip@epa.gov

Subject: RE: Presentation at GWPC conference in Houston
Date: 12/15/2011 03:23 PM

Mike,

It looks like Tom is good with me presenting the induced seismicity update. Please
provide me the timeframe for the presentation and I'll prepare accordingly.

Thanks,
Susie.

Susie Lopez McKenzie, PE
EPA Region 6 (6WQ-SG)
214-665-7198 work
214-686-6056 cell
mckenzie.susie@epa.gov

"Tomastik, Tom" ---12/15/2011 03:19:27 PM---Susie:

From: "Tomastik, Tom" <Tom.Tomastik@dnr.state.oh.us>
To:  Susie McKenzie/R6/USEPA/US@EPA

Cc:  <mnickolaus@gwpc.org>

Date:  12/15/2011 03:19 PM

Subject:  RE: Presentation at GWPC conference in Houston

Susie:

Great, | am glad you can do it! | will be doing another presentation and |
am swamped. | have issued 29 Class Il SWD permits already this year
and have four more on my desk with more on the way. | am still a one-
person operation and have been working overtime almost every week.
See you at the meeting.

Thanks,

Tom Tomastik, Geologist 4

Division of Oil and Gas Resources Management

2045 Morse Road, H-3
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Columbus, Ohio 43229-6693

(614) 265-1032

From: McKenzie.Susie@epamail.epa.gov
[mailto:McKenzie.Susie@epamail.epa.gov]

Sent: Thursday, December 15, 2011 11:46 AM

To: Tomastik, Tom

Subject: RE: Presentation at GWPC conference in Houston

Tom,

I got permission and travel dollars to attend the UIC GWPC meeting in
Houston. I'm available to give a presentation related to our induced
seismicity project. Let me know your thoughts.

Just as an update, we should have something to you and other project
members for review next week (I hope). The report size exceeds most
system limitations so I've asked Jill what she proposes to get the report
to all for review and comment. When | get a chance, I'm analyzing the
Northstar data and we should have something to you soon as well.

Susie

Susie Lopez McKenzie, PE
EPA Region 6 (6WQ-SG)
214-665-7198 work
214-686-6056 cell
mckenzie.susie@epa.gov

From: "Tomastik, Tom" <Tom.Tomastik@dnr.state.oh.us>
To: Susie McKenzie/R6/USEPA/US@EPA

Date: 10/11/2011 01:49 PM

Subject: RE: Presentation at GWPC conference in Houston

Susie:

Thanks! Let me know if you can. | will probably do a presentation.







Tom Tomastik, Geologist 4

Division of Oil and Gas Resources Management

2045 Morse Road, H-3

Columbus, Ohio 43229-6693

(614) 265-1032

From: McKenzie.Susie@epamail.epa.gov
[mailto:McKenzie.Susie@epamail.epa.gov]

Sent: Tuesday, October 11, 2011 2:37 PM

To: Tomastik, Tom

Cc: dellinger.philip@epa.gov

Subject: Re: Presentation at GWPC conference in Houston

Tom,

I'd be willing to present our induced seismicity study recommendations
however, | cannot commit to speaking at this time. My supervisor,
Philip Dellinger, supports EPA participation at GWPC events, but, he
very limited travel funds available prevents his approval for my
traveling for this conference at this time.

Susie

Susie Lopez McKenzie, PE
EPA Region 6 (6WQ-SG)
214-665-7198 work
214-686-6056 cell
mckenzie.susie@epa.gov

From: "Tomastik, Tom" <Tom.Tomastik@dnr.state.oh.us>
To: Susie McKenzie/R6/USEPA/US@EPA

Date: 10/11/2011 01:16 PM

Subject: Presentation at GWPC conference in Houston
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Susie:

GWPC wanted to know if you would be willing to give a presentation on
the Class Il Seismicity study at the UIC Technical meeting in January in
Houston. Please let me know.

Thanks,

Tom Tomastik, Geologist 4

Division of Oil and Gas Resources Management

2045 Morse Road, H-3

Columbus, Ohio 43229-6693

(614) 265-1032
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From: Susie McKenzie

To: John Satterfield

Cc: Chris Hill; Larry Lunardi; David Templet; Jessica Griffin; Rob Lawrence; dellinger.philip@epa.gov; Nancy
Dorsey; Ken-E Johnson; mckenzie.susie@epa.gov

Bcc: graves.brian@epa.gov

Subject: EPA reservoir engineering approach of analyzing data from Class Il brine disposal wells

Date: 09/26/2011 05:23 PM

Attachments: EPA review of operational data.docx

Reservoir engineering analysis examples - R6.pptx

John,

Thank you again for taking time to meet with us on September 16th. The
presentation and discussion were very helpful and informative. As we mentioned in
the meeting, Ken Johnson and | have been looking at some reservoir engineering
approaches. Our project team is working on a tight deadline so we're looking at the
Class Il brine disposal data we have been able to locate online from various
websites. Attached is a summary of the type of reservoir engineering analysis the
project team is reviewing. Ken Johnson and | also attached some examples to
illustrate the type of analyses we have been conducting. We use Weatherford's
PanSystems to analyze some of the pressure transient data and operational data.
The Hall Plot and derivative was done in EXCEL.

After review, any input, data, or suggestions you have on our reservoir engineering
approach would be welcomed. We are also open to answering any questions or
discussing this approach with your technical staff.

Thanks,
Susie and Ken

Susie Lopez McKenzie, PE
EPA Region 6 (6WQ-SG)
214-665-7198 work
214-686-6056 cell
mckenzie.susie@epa.gov

Ken Johnson, PE

EPA Region 6 (6WQ-SG)
214-665-8473 work
johnson.ken-e@epa.gov

EP4 review of operational data.docx  Reservair enginesring analysis examples - BB ppky
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EPA Reservoir Engineering Focus on Class II Disposal Wells and Induced Seismicity Case Studies







1. Locations of Interest for Case Studies 



a. Ellenburger disposal wells in N. Texas area of Barnett shale activity near Cleburne and DFW



b. Disposal wells in the Arkansas moratorium area in area of Fayetteville Shale activity



c. Disposal wells in Braxton County, West Virginia in area of Marcellus shale activity



2. Reservoir Engineering Case History Approach



a. Review of available pressure transient data for N. Texas and Arkansas wells



i. Analyze shut-in periods (planned tests or periods of shut-in) of disposal wells as falloff tests.  Specifically prepare and evaluate log-log plots to identify flow regimes and where sufficient information is available, calculate reservoir parameters. 



b. Review available operational data (i.e., average and maximum tubing pressures and monthly injection volumes)



i. Prepare plots of operating data by date.



ii. Prepare diagnostic plots of operating data, such as a Hall plot with derivative function and Silin plot, for possible reservoir characterization.



1. Reference papers – SPE 16963, 93879, 95685, 109876 and Hall 1963 World Oil article



c. Specific data currently under review by EPA staff



i. Arkansas wells:  Operational data from hearing.  



1. SRE - Chesapeake: 7/7/10 



2. Trammel - Chesapeake: 2/2/09 



3. Moore Est - Deep Six: 6/1/09 Boone and Arbuckle formations 7804’-54’, 7934’-7939’, 7962’-7972’, 8087’-10600’



4. Edgmon No. 1 - Clarita Operating: 8/16/10 Arbuckle formation 7280’-10970’ 



5. Underwood 8-12 – SEECO: 1/11/10   no data available for review



6. Scroggins 8-14 – SEECO: 1/19/10   no data available for review



ii. N. Texas wells



1. TX RRC operational data from 5 wells in Cleburne area and 2 in DFW area



2. WDW-401 TCEQ falloff tests conducted for several years to satisfy Class I permit requirements



iii. W. Virginia well:  No data currently available for review



3. Operational engineering review



a. Construction and completion information on injection wells in case studies provided on permit  (i.e., wellbore radius, completion interval thickness)



4. Evaluate as a possible tool for regulators
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Project Goals



Provide a decision tree with possible questions to ask and directions to consider  for areas incurring seismicity that may be associated with Class II disposal wells



Recommend combining data and knowledge from all available sources



Geophysics, geology, reservoir engineering, operations











R6 data examples from case study areas



Case study areas:



Disposal wells within AR moratorium area example



SRE disposal well



N. Texas DFW and Cleburne areas example



WDW-401 falloff tests



Braxton, Co., WV



No data acquired at this time















AR Example: SRE Overview Plot



Variable



rate history



Falloff portion of monitoring data



Data obtained from AR hearing documents















SRE Falloff Log-Log Plot



What makes sense?



  Fracture flow



  Boundary



  Pressure/fluid communication with another rock type















Questionable magnitudes likely a result of variable rate history











WDW-401 Operating Data











WDW-401 Injection Volume and Tubing Pressure by Date



 Monthly Injection Volume (bbls)  	38687	38718	38749	38777	38808	38838	38869	38899	38930	38961	38991	39022	39052	39083	39114	39142	39173	39203	39234	39264	39295	39326	39356	39387	39417	39448	39479	39508	39539	39569	39600	39630	39661	39692	39722	39753	39783	39814	39845	39873	39904	39934	39965	39995	40026	40057	40087	40118	40148	40179	40210	40238	40269	40299	40330	40360	40391	40422	40452	40483	371587	148072	40302	2329	34671	57217	16829	14056	43481	28326	42554	33664	27137	40014	39020	48912	49929	45455	33945	123606	99774	98866	83885	69849	119618	134899	174896	221188	165476	151848	190470	185032	162743	157074	219984	200422	230852	230231	210431	231259	212240	231161	224426	237911	214360	231118	235719	221338	220180	221946	211119	214068	229386	207104	213195	182569	197668	169667	181586	128170	Average Tubing Pressure (psig)  	38687	38718	38749	38777	38808	38838	38869	38899	38930	38961	38991	39022	39052	39083	39114	39142	39173	39203	39234	39264	39295	39326	39356	39387	39417	39448	39479	39508	39539	39569	39600	39630	39661	39692	39722	39753	39783	39814	39845	39873	39904	39934	39965	39995	40026	40057	40087	40118	40148	40179	40210	40238	40269	40299	40330	40360	40391	40422	40452	40483	908	1020	550	518	631	763	537	62	425	585	705	524	822	737	772	818	698	723	665	914	937	753	549	558	842	821	1251	1208	969	1076	1260	1235	1224	1255	1539	1514	1604	1599	1634	1617	1536	1612	1636	1758	1655	1734	1782	1761	1752	1637	1744	1632	1808	1587	1752	1420	1470	1325	1795	1837	Maximum Tubing Pressure (psig)	38687	38718	38749	38777	38808	38838	38869	38899	38930	38961	38991	39022	39052	39083	39114	39142	39173	39203	39234	39264	39295	39326	39356	39387	39417	39448	39479	39508	39539	39569	39600	39630	39661	39692	39722	39753	39783	39814	39845	39873	39904	39934	39965	39995	40026	40057	40087	40118	40148	40179	40210	40238	40269	40299	40330	40360	40391	40422	40452	40483	1769	1627	1510	867	1314	1381	1269	1055	1598	1676	1350	1335	1679	1413	1426	1422	1443	1380	1364	1314	1317	1093	1178	1253	1531	1520	1651	1509	1462	1481	1751	1618	1690	1706	1653	1671	1666	1714	1714	1752	1742	1723	1792	1860	1907	1848	1855	1855	1889	2277	1879	1875	1903	1878	2289	1874	1760	1837	1795	1837	Monthly Injection Volume (bbls)



Enhanced injectivity indicated as per SPE 109876











WDW-401 Hall Integral and Derivative Plot Using Monthly Operational Data
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Hall Integral (psi-day) and Derivative



WDW-401:  2005 Falloff Test Log-Log Plot











Half slope trends in both pressure and derivative



representative of linear flow due to a fracture







Unit slope trend due 



to wellbore storage



effects



Result of derivative decline at late time



  Pressure support/communication?



  Fracture closure?
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From: Jim Bradbury

To: Susie McKenzie/R6/USEPA/US@EPA

Cc: Philip Dellinger/R6/USEPA/US@EPA; Rob Lawrence/R6/USEPA/US@EPA
Subject: RE: EPA Study and Guidance-Injection and Induced Seismicity

Date: 07/13/2012 11:07 PM

Susie-

My interest in this issue runs a bit deeper than the below. There is a serious and chronic problem
with induced seismicity in numerous states. USGS has confirmed this. Many of these quakes have
been significant magnitude, Colorado having a record earthquake. EPA is the best suited to conduct
the research, request data, inform the citizens and promote a policy agenda. Conferring with the
TxRRC regrettably does not address what is a very large problem. If matters proceed as they have,
more quakes are going to occur. | don’t believe that any public meetings have been conducted on
this topic, information requested from well operators and | would suggest at a minimum that both
should occur. If Region 6 is the coordinating office for induced seismicity, | would expect some
public reports, analysis and outreach to have taken place.

How many quakes do you have record of in the Barnett Shale and Eagle Ford?
Thank you, Jim
James D. Bradbury,PLLC

Fort Worth

201 Main Street, Suite 600
Fort Worth, Texas 76102
(817) 339-1105

Austin

9442 Capital of Texas Highway N
Plaza 1 Suite 500

Austin, Texas 78759

(512) 343-3626

www.bradburycounsel.com

jim@bradburycounsel.com

From: Susie McKenzie [mailto:McKenzie.Susie@epamail.epa.gov]
Sent: Friday, July 13, 2012 12:56 PM

To: Jim Bradbury




mailto:jim@bradburycounsel.com


mailto:Susie McKenzie/R6/USEPA/US@EPA


mailto:Philip Dellinger/R6/USEPA/US@EPA


mailto:Rob Lawrence/R6/USEPA/US@EPA


http://www.bradburycounsel.com/


mailto:jim@bradburycounsel.com


mailto:McKenzie.Susie@epamail.epa.gov





Cc: Pnhilip Dellinger; Rob Lawrence
Subject: RE: EPA Study and Guidance-Injection and Induced Seismicity

Jim,
Thanks for your interest. Yes, Region 6 is aware and has been tracking the recent seismic activity in
Texas. Region 6 is communicating with the Railroad Commission of Texas, the delegated

underground injection control regulatory authority in TX.

Susie

Susie Lopez McKenzie, PE
EPA Region 6 (6WQ-SG)
214-665-7198 work
214-686-6056 cell

mckenzie.susie@epa.gov

From: Jim Bradbury <jim@bradburycounsel.com>
To: Rob Lawrence/R6/USEPA/US@EPA
Cc: Philip Dellinger/R6/USEPA/US@EPA, Susie McKenzie/R6/USEPA/US@EPA

Date: 07/10/2012 09:55 PM
Subject: RE: EPA Study and Guidance-Injection and Induced Seismicity

Thank you Rob and sorry about the hip. Better to get it fixed now and out of the way.

Phillip and Susie, thanks in advance for your response. | have followed the seismic events in the US in several
states occurring over the last few years and have spent a significant amount of time evaluating their connection to
disposal. This in my view is a signal issue that needs to be addressed from an environmental perspective. Thank
for you efforts thus far on it.

Jim
James D. Bradbury,PLLC

Fort Worth

201 Main Street, Suite 600
Fort Worth, Texas 76102
(817) 339-1105

Austin

94472 Capital of Texas Highway N
Plaza 1 Suite 500

Austin, Texas 78759

(512) 343-3626
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www.bradburycounsel.com

jim@bradburycounsel.com

From: Rob Lawrence [mailto:Lawrence.Rob@epamail.epa.gov]
Sent: Tuesday, July 10, 2012 7:53 AM

To: Jim Bradbury
Cc: Philip Dellinger; Susie McKenzie
Subject: Re: EPA Study and Guidance-Injection and Induced Seismicity

Jim - | had my left hip replaced in early June and have been recovering from the surgery at home
since then. | should be released by the doctor tomorrow afternoon to return to the office next week.
While | have kept up with my email traffic, | have not been engaged in a number of meetings and
conference calls on this subject (and many others) while out of the office. So | will ask Phil Dellinger,
the UIC program manager, to fill you in.

Phil & Susie - | met Jim several years ago when Ruben and | worked with the Fort Worth citizens
committee on hydraulic fracturing and air issues. He is a local environmental attorney (mainly water
issues) with offices in Austin and Fort Worth. He has been very interested in the seismicity issue for
some time. 1 think that | have previously forwarded some of his earlier email messages to the work

group regarding local seismic events as well as those in Colorado. Call me if you have any questions.

Hope to be back in the office on Monday!

Rob Lawrence
Senior Policy Advisor - Energy Issues

lawrence.rob@epa.gov

214.665.6580 (Desk)
214.665.7263 (FAX)

From: Jim Bradbury <jim@bradburycounsel.com>

To: Rob Lawrence/R6/USEPA/US@EPA

Date: 07/09/2012 06:21 PM

Subject: EPA Study and Guidance-Injection and Induced Seismicity

Rob-
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Good afternoon. We have to come up with a reason to cross paths. As you know earthquakes in the proximity of
injection well fields have continued to increase since we started seeing them in the Barnett. As you know they
have started again here in Johnson County and there have been several in the injection area down in the Eagle
Ford. Can you update me or pass me to the right Agency personnel on this. | recall you telling me that EPA
Region 6 had the national lead on induced seismicity.

Thanks
Jim
James D. Bradbury,PLLC

Fort Worth

201 Main Street, Suite 600
Fort Worth, Texas 76102
(817) 339-1105

Austin

9442 Capital of Texas Highway N
Plaza 1 Suite 500

Austin, Texas 78759

(512) 343-3626

www.bradburycounsel.com

jim@bradburycounsel.com
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From: Jim Bradbury

To: Rob Lawrence/R6/USEPA/US@EPA

Cc: Philip Dellinger/R6/USEPA/US@EPA; Susie McKenzie/R6/USEPA/US@EPA
Subject: RE: EPA Study and Guidance-Injection and Induced Seismicity

Date: 07/10/2012 09:55 PM

Thank you Rob and sorry about the hip. Better to get it fixed now and out of the way.

Phillip and Susie, thanks in advance for your response. | have followed the seismic events in the US
in several states occurring over the last few years and have spent a significant amount of time
evaluating their connection to disposal. This in my view is a signal issue that needs to be addressed
from an environmental perspective. Thank for you efforts thus far on it.

Jim
James D. Bradbury,PLLC

Fort Worth

201 Main Street, Suite 600
Fort Worth, Texas 76102
(817) 339-1105

Austin

9442 Capital of Texas Highway N
Plaza 1 Suite 500

Austin, Texas 78759

(512) 343-3626

www.bradburycounsel.com

jim@bradburycounsel.com

From: Rob Lawrence [mailto:Lawrence.Rob@epamail.epa.gov]
Sent: Tuesday, July 10, 2012 7:53 AM

To: Jim Bradbury
Cc: Philip Dellinger; Susie McKenzie
Subject: Re: EPA Study and Guidance-Injection and Induced Seismicity

Jim - | had my left hip replaced in early June and have been recovering from the surgery at home
since then. | should be released by the doctor tomorrow afternoon to return to the office next week.
While | have kept up with my email traffic, | have not been engaged in a number of meetings and
conference calls on this subject (and many others) while out of the office. So | will ask Phil Dellinger,

the UIC program manager, to fill you in.




mailto:jim@bradburycounsel.com


mailto:Rob Lawrence/R6/USEPA/US@EPA


mailto:Philip Dellinger/R6/USEPA/US@EPA


mailto:Susie McKenzie/R6/USEPA/US@EPA


http://www.bradburycounsel.com/


mailto:jim@bradburycounsel.com


mailto:Lawrence.Rob@epamail.epa.gov





Phil & Susie - | met Jim several years ago when Ruben and | worked with the Fort Worth citizens
committee on hydraulic fracturing and air issues. He is a local environmental attorney (mainly water
issues) with offices in Austin and Fort Worth. He has been very interested in the seismicity issue for
some time. | think that | have previously forwarded some of his earlier email messages to the work

group regarding local seismic events as well as those in Colorado. Call me if you have any questions.

Hope to be back in the office on Monday!

Rob Lawrence
Senior Policy Advisor - Energy Issues

lawrence.rob@epa.gov

214.665.6580 (Desk)
214.665.7263 (FAX)

From: Jim Bradbury <jim@bradburycounsel.com>

To: Rob Lawrence/R6/USEPA/US@EPA

Date: 07/09/2012 06:21 PM

Subject: EPA Study and Guidance-Injection and Induced Seismicity
Rob-

Good afternoon. We have to come up with a reason to cross paths. As you know earthquakes in the proximity of
injection well fields have continued to increase since we started seeing them in the Barnett. As you know they
have started again here in Johnson County and there have been several in the injection area down in the Eagle
Ford. Can you update me or pass me to the right Agency personnel on this. | recall you telling me that EPA
Region 6 had the national lead on induced seismicity.

Thanks
Jim
James D. Bradbury,PLLC

Fort Worth

201 Main Street, Suite 600
Fort Worth, Texas 76102
(817) 339-1105

Austin

9442 Capital of Texas Highway N
Plaza 1 Suite 500

Austin, Texas 78759
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From: Susie McKenzie

To: Jim Bradbury

Cc: Philip Dellinger; Rob Lawrence

Bcc: Stacey Dwyer ; dorsey.nancy@epa.gov; Ken-E Johnson; graves.brian@epa.gov; Ray Leissner; Keara Moore
Subject: RE: EPA Study and Guidance-Injection and Induced Seismicity

Date: 07/13/2012 12:55 PM

Jim,

Thanks for your interest. Yes, Region 6 is aware and has been tracking the recent
seismic activity in Texas. Region 6 is communicating with the Railroad Commission
of Texas, the delegated underground injection control regulatory authority in TX.

Susie

Susie Lopez McKenzie, PE
EPA Region 6 (6WQ-SG)
214-665-7198 work
214-686-6056 cell
mckenzie.susie@epa.gov

Jim Bradbury ---07/10/2012 09:55:27 PM---Thank you Rob and sorry about the
hip. Better to get it fixed now and out of the way.

From: Jim Bradbury <jim@bradburycounsel.com>

To: Rob Lawrence/R6/USEPA/US@EPA

Cc:  Philip Dellinger/R6/USEPA/US@EPA, Susie
McKenzie/R6/USEPA/US@EPA

Date: 07/10/2012 09:55 PM

Subject:  RE: EPA Study and Guidance-Injection and Induced Seismicity

Thank you Rob and sorry about the hip. Better to get it fixed now and out of the
way.

Phillip and Susie, thanks in advance for your response. | have followed the seismic
events in the US in several states occurring over the last few years and have spent a
significant amount of time evaluating their connection to disposal. This in my view
is a signal issue that needs to be addressed from an environmental perspective.
Thank for you efforts thus far on it.

Jim

James D. Bradbury,PLLC

Fort Worth
201 Main Street, Suite 600
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Fort Worth, Texas 76102
(817) 339-1105

Austin

9442 Capital of Texas Highway N
Plaza 1 Suite 500

Austin, Texas 78759

(512) 343-3626

www.bradburycounsel.com

jim@bradburycounsel.com

From: Rob Lawrence [mailto:Lawrence.Rob@epamail.epa.gov]
Sent: Tuesday, July 10, 2012 7:53 AM

To: Jim Bradbury

Cc: Philip Dellinger; Susie McKenzie

Subject: Re: EPA Study and Guidance-Injection and Induced
Seismicity

Jim - | had my left hip replaced in early June and have been recovering
from the surgery at home since then. | should be released by the doctor
tomorrow afternoon to return to the office next week. While | have kept
up with my email traffic, | have not been engaged in a number of
meetings and conference calls on this subject (and many others) while
out of the office. So | will ask Phil Dellinger, the UIC program manager,
to fill you in.

Phil & Susie - | met Jim several years ago when Ruben and | worked
with the Fort Worth citizens committee on hydraulic fracturing and air
issues. He is a local environmental attorney (mainly water issues) with
offices in Austin and Fort Worth. He has been very interested in the
seismicity issue for some time. 1 think that | have previously forwarded
some of his earlier email messages to the work group regarding local
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seismic events as well as those in Colorado. Call me if you have any
guestions.

Hope to be back in the office on Monday!

Rob Lawrence
Senior Policy Advisor - Energy Issues

lawrence.rob@epa.qov

214.665.6580 (Desk)
214.665.7263 (FAX)

From: Jim Bradbury <jim@bradburycounsel.com>

To: Rob Lawrence/R6/USEPA/US@EPA

Date: 07/09/2012 06:21 PM

Subject: EPA Study and Guidance-Injection and Induced Seismicity

Rob-

Good afternoon. We have to come up with a reason to cross paths. As you
know earthquakes in the proximity of injection well fields have continued to
increase since we started seeing them in the Barnett. As you know they have
started again here in Johnson County and there have been several in the
injection area down in the Eagle Ford. Can you update me or pass me to the
right Agency personnel on this. | recall you telling me that EPA Region 6 had
the national lead on induced seismicity.

Thanks

Jim

James D. Bradbury,PLLC
Fort Worth

201 Main Street, Suite 600

Fort Worth, Texas 76102
(817) 339-1105
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Austin

94472 Capital of Texas Highway N
Plaza 1 Suite 500

Austin, Texas 78759

(512) 343-3626

www.bradburycounsel.com
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From: JoAnn Yuill

To: Nancy Dorsey/R6/USEPA/US@EPA

Cc: Susie McKenzie/R6/USEPA/US@EPA
Subject: Re: request for permission to use figures
Date: 12/06/2011 01:42 PM

No, I am sorry to say, | do not. Perhaps one of the authors might be helpful. 1 will e-mail her and see if
she has any contact info.

>>> <Dorsey.Nancy@epamail.epa.gov> 12/6/2011 2:27 PM >>>
Thank you JoAnn. Do you have any idea of how to contact them? | couldn't find it on their website, but
will try again.

Nancy

From: "JoAnn Yuill" <JoAnn.Yuil@CONTR.NETL.DOE.GOV>
To: Nancy Dorsey/R6/USEPA/US@EPA

Date: 12/06/2011 12:43 PM

Subject: Re: request for permission to use figures

Nancy,

Per Legal Counsel, from NETL's perspective permission is granted, however you
should also check with the original copyright holder, Barnett Shale Maps, to see if
they grant permission to the use the figures.

Thank you,
Jo Ann

Jo Ann VYuill

Strategic Management Corporation
(Contractor) U.S. Department of Energy
Librarian - Mailstop B-02

National Energy Technology Laboratory
U.S. Department of Energy

3610 Collins Ferry Road P.O. Box 880
Morgantown WV 26507-0880

U.S.A.

304 285-4184
JoAnn.Yuill@contr.netl.doe.gov

"The test of our progress is not whether we add more to the abundance of those who
have much; it is whether we provide enough for those who have too little" FDR

>>> <Dorsey.Nancy@epamail.epa.gov> 12/6/2011 12:46 PM >>>
Hi Joann,

As we discussed on the phone, the Environmental Protection Agency, National Underground Injection
Control Technical Workgroup is putting together a paper with suggestions for the state regulators on
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Class Il disposal wells and possible induced seismicity. We would like to incorporate Figures 11 and 12
from DOE/NETL-2011/1478A Comparative Study of the Mississippian Barnett Shale, Fort Worth Basin,

and Devonian Marcellus Shale, Appalachian Basin. Both of these are modified from Barnett Shale Maps,
2007: http://blumtexas.blogspot.com, accessed May 2009. Would this be permissible to NETL and the

co-authors, please?

thank you,
Nancy

Nancy S. Dorsey

Environmental Scientist

Oklahoma Class Il Program Manager
WQ-SG EPA Region 6

1445 Ross Ave. #1200

Dallas, TX 75202-2733
214-665-2294

FAX 214-665-2191
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From: David Templet

To: Susie McKenzie/R6/USEPA/US@EPA

Cc: Nancy Dorsey/R6/USEPA/US@EPA; Philip Dellinger/R6/USEPA/US@EPA; Rob Lawrence/R6/USEPA/US@EPA;
Ken-E Johnson/R6/USEPA/US@EPA

Subject: RE: Induced Seismicity discussion - 16th in OK City

Date: 09/15/2011 08:28 AM

Our focus for the meeting this Friday was on seismic activity in and around the Barnett Shale and
Arkansas wells. We plan to discuss the geologic and seismic data we have collected both prior to,
during and after injection. We did not understand you wanted to discuss step-rate, falloff, or pressure
transient test analysis of our SWDs. That type of information can be provided by our operations folks
but they will not be available Friday. | suggest we have the meeting as planned and develop a list of
specific additional information you need. We can arrange a conference call or another face to face with
our operations group once the information is developed.

From: McKenzie.Susie@epamail.epa.gov [mailto:McKenzie.Susie@epamail.epa.gov]
Sent: Tuesday, September 13, 2011 4:18 PM

To: David Templet

Cc: Dorsey.Nancy@epamail.epa.gov; Dellinger.Philip@epamail.epa.gov;
Lawrence.Rob@epamail.epa.gov; Johnson.Ken-E@epamail.epa.gov

Subject: RE: Induced Seismicity discussion - 16th in OK City

David,

Everyone coming has many years of Class | and Class | injection well experience with EPA.
Additionally, both Philip Dellinger (5+) and Nancy Dorsey (20+) have oil and gas reservoir geology
experience. Ken Johnson (13+) and | (10+) have oil and gas operations and reservoir engineering

experience.

Ken and | have been reviewing pressure data from some brine disposal wells in TX and AR. If you
have any step-rate, falloff, or pressure transient test analysis on any of your disposal wells, we would
be interested seeing if the pressure responses were similar in character to the data we've been
analyzing. We'd also be happy to share the type of pressure transient analysis we've been working on,

though most are still a work in progress.

Susie

Susie Lopez McKenzie, PE
EPA Region 6 (6WQ-SG)
214-665-7198 work
214-686-6056 cell

mckenzie.susie@epa.gov

From: David Templet <dave.templet@chk.com>
To: Rob Lawrence/R6/USEPA/US@EPA
Cc: Susie McKenzie/R6/USEPA/US@EPA, Nancy Dorsey/R6/USEPA/US@EPA, Philip Dellinger/R6/USEPA/US@EPA

Date: 09/13/2011 03:33 PM
Subject: RE: Induced Seismicity discussion - 16th in OK City

In preparing the material for our meeting Friday, our geologist were wondering about the background of
the individuals that will attend. We want to be sure that the level of technical information is appropriate
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for the audience.

From: Lawrence.Rob@epamail.epa.gov [mailto:Lawrence.Rob@epamail.epa.gov]
Sent: Wednesday, September 07, 2011 2:18 PM

To: David Templet

Cc: McKenzie.Susie@epamail.epa.gov; Dorsey.Nancy@epamail.epa.gov;
Dellinger.Philip@epamail.epa.gov

Subject: RE: Induced Seismicity discussion - 16th in OK City

David - wanted to confirm that we will drive up to Oklahoma City on Friday, September 16. We should
be at the Chesapeake offices and ready to start at 1:00 and finish up around 4. Please send me the
directions to the building and the meeting room. Looking forward to learning from you about the

disposal operations and how they may have contributed to seismic activity.

Rob Lawrence
Senior Policy Advisor - Energy Issues

lawrence.rob@epa.gov

214.665.6580 (Desk)
214.665.7263 (FAX)

From: David Templet <dave.templet@chk.com>
To: Rob Lawrence/R6/USEPA/US@EPA

Date: 08/31/2011 03:05 PM

Subject: RE: Induced Seismicity discussion

The 16! looks best for us.

From: Lawrence.Rob@epamail.epa.gov [mailto:Lawrence.Rob@epamail.epa.gov]
Sent: Wednesday, August 31, 2011 10:03 AM

To: David Templet
Cc: Dorsey.Nancy@epamail.epa.gov; McKenzie.Susie@epamail.epa.gov

Subject: Re: Induced Seismicity discussion

David - not sure if the key geologist would be available the next week, but what about the following
Friday, Sept 16? Other options would be 9/12, 9/19, 9/27? | could work with those dates, but | haven't

spoken with Susie or Nancy about the last two dates.

Rob Lawrence
Senior Policy Advisor - Energy Issues

lawrence.rob@epa.gov

214.665.6580 (Desk)
214.665.7263 (FAX)
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From: David Templet <dave.templet@chk.com>
To: Rob Lawrence/R6/USEPA/US@EPA
Cc: Susie McKenzie/R6/USEPA/US@EPA, Nancy Dorsey/R6/USEPA/US@EPA

Date: 08/30/2011 04:39 PM
Subject: Re: Induced Seismicity discussion

Rob,

We have had a change of plans. Our key geologist on this topic is no longer available on the 8th or 9th due to an
unplanned surgery in his familym Are there dates available in the following weeks that we could consider?

From: David Templet

Sent: Monday, August 29, 2011 10:47 AM

To: 'Lawrence.Rob@epamail.epa.gov' <Lawrence.Rob@epamail.epa.gov>
Cc: 'McKenzie.Susie@epamail.epa.gov' <McKenzie.Susie@epamail.epa.gov=>;
'Dorsey.Nancy@epamail.epa.gov' <Dorsey.Nancy@epamail.epa.gov=>
Subject: RE: Induced Seismicity discussion

Rob, It looks like Thursday September 8t works best of us. | am waiting for one response but that is
not necessary for the meeting. We can plan for a 1:00 pm start if that works best for you. | will get

you direction to the meeting room once we have it reserved.

From: Lawrence.Rob@epamail.epa.gov [mailto:Lawrence.Rob@epamail.epa.gov]
Sent: Thursday, August 25, 2011 1:18 PM

To: David Templet
Cc: McKenzie.Susie@epamail.epa.gov; Dorsey.Nancy@epamail.epa.gov

Subject: Re: Induced Seismicity discussion

David - we could drive up to OK City in order to include the in-house technology. It does need to be a
day trip for us. What about Thursday, Sept 8 or Friday, Sept 9? We could be there for a 12:30 or
1:00 start and go to 4:00. That schedule would allow us to drive back into Dallas at a reasonable time.

If those dates don't work, we can look at some other options, but we would prefer getting the
discussion in before mid September. Once a date is set, we will need to search our vehicle fleet for a

car to make the journey.

Rob Lawrence
Senior Policy Advisor - Energy Issues

lawrence.rob@epa.gov

214.665.6580 (Desk)
214.665.7263 (FAX)
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From: David Templet

To: Philip Dellinger/R6/USEPA/US@EPA

Cc: Ken-E Johnson/R6/USEPA/US@EPA; Nancy Dorsey/R6/USEPA/US@EPA; Rob Lawrence/R6/USEPA/US@EPA;
Susie McKenzie/R6/USEPA/US@EPA

Subject: RE: Induced Seismicity discussion - 16th in OK City

Date: 09/15/2011 10:00 AM

Perfect.

From: Dellinger.Philip@epamail.epa.gov [mailto:Dellinger.Philip@epamail.epa.gov]
Sent: Thursday, September 15, 2011 9:45 AM

To: David Templet

Cc: Johnson.Ken-E@epamail.epa.gov; Dorsey.Nancy@epamail.epa.gov;
Lawrence.Rob@epamail.epa.gov; McKenzie.Susie@epamail.epa.gov

Subject: RE: Induced Seismicity discussion - 16th in OK City

David, that sounds fine here. We would like to have some time to discuss the background on our
effort, to explain what we are tasked with and our strategy to complete the project, Thanks.

Philip Dellinger, Chief
Ground Water/UIC Section
EPA Region 6, Dallas
214-665-8324

RE: Induced Seismicity discussion - 16th in OK City
David Templet to:  Susie McKenzie 09/15/2011 08:28 AM

Cc: Nancy Dorsey, Philip Dellinger, Rob Lawrence, Ken-E Johnson

From: David Templet <dave.templet@chk.com>
To: Susie McKenzie/R6/lUSEPA/US@EPA

Cc: Nancy Dorsey/R6/USEPA/US@EPA, Philip Dellinger/R6/USEPA/US@EPA, Rob Lawrence/R6/USEPA/US@EPA, Ken-E
Johnson/R6/USEPA/US@EPA

Our focus for the meeting this Friday was on seismic activity in and around the Barnett Shale and
Arkansas wells. We plan to discuss the geologic and seismic data we have collected both prior to,
during and after injection. We did not understand you wanted to discuss step-rate, falloff, or pressure
transient test analysis of our SWDs. That type of information can be provided by our operations folks
but they will not be available Friday. | suggest we have the meeting as planned and develop a list of
specific additional information you need. We can arrange a conference call or another face to face with

our operations group once the information is developed.
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From: McKenzie.Susie@epamail.epa.gov [mailto:McKenzie.Susie@epamail.epa.gov]
Sent: Tuesday, September 13, 2011 4:18 PM

To: David Templet

Cc: Dorsey.Nancy@epamail.epa.gov; Dellinger.Philip@epamail.epa.gov;
Lawrence.Rob@epamail.epa.gov; Johnson.Ken-E@epamail.epa.gov

Subject: RE: Induced Seismicity discussion - 16th in OK City

David,

Everyone coming has many years of Class | and Class | injection well experience with EPA.
Additionally, both Philip Dellinger (5+) and Nancy Dorsey (20+) have oil and gas reservoir geology
experience. Ken Johnson (13+) and | (10+) have oil and gas operations and reservoir engineering

experience.

Ken and | have been reviewing pressure data from some brine disposal wells in TX and AR. If you
have any step-rate, falloff, or pressure transient test analysis on any of your disposal wells, we would
be interested seeing if the pressure responses were similar in character to the data we've been
analyzing. We'd also be happy to share the type of pressure transient analysis we've been working on,

though most are still a work in progress.

Susie

Susie Lopez McKenzie, PE
EPA Region 6 (6WQ-SG)
214-665-7198 work
214-686-6056 cell

mckenzie.susie@epa.gov

From: David Templet <dave.templet@chk.com>
To: Rob Lawrence/R6/USEPA/US@EPA
Cc: Susie McKenzie/R6/USEPA/US@EPA, Nancy Dorsey/R6/USEPA/US@EPA, Philip Dellinger/R6/USEPA/US@EPA

Date: 09/13/2011 03:33 PM
Subject: RE: Induced Seismicity discussion - 16th in OK City

In preparing the material for our meeting Friday, our geologist were wondering about the background of
the individuals that will attend. We want to be sure that the level of technical information is appropriate

for the audience.

From: Lawrence.Rob@epamail.epa.gov [mailto:Lawrence.Rob@epamail.epa.gov]
Sent: Wednesday, September 07, 2011 2:18 PM

To: David Templet

Cc: McKenzie.Susie@epamail.epa.gov; Dorsey.Nancy@epamail.epa.gov;
Dellinger.Philip@epamail.epa.gov

Subject: RE: Induced Seismicity discussion - 16th in OK City

David - wanted to confirm that we will drive up to Oklahoma City on Friday, September 16. We should
be at the Chesapeake offices and ready to start at 1:00 and finish up around 4. Please send me the
directions to the building and the meeting room. Looking forward to learning from you about the
disposal operations and how they may have contributed to seismic activity.
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Rob Lawrence
Senior Policy Advisor - Energy Issues

lawrence.rob@epa.gov

214.665.6580 (Desk)
214.665.7263 (FAX)

From: David Templet <dave.templet@chk.com>
To: Rob Lawrence/R6/USEPA/US@EPA

Date: 08/31/2011 03:05 PM

Subject: RE: Induced Seismicity discussion

The 16th looks best for us.

From: Lawrence.Rob@epamail.epa.gov [mailto:Lawrence.Rob@epamail.epa.gov]
Sent: Wednesday, August 31, 2011 10:03 AM

To: David Templet
Cc: Dorsey.Nancy@epamail.epa.gov; McKenzie.Susie@epamail.epa.gov
Subject: Re: Induced Seismicity discussion

David - not sure if the key geologist would be available the next week, but what about the following
Friday, Sept 16? Other options would be 9/12, 9/19, 9/27? | could work with those dates, but | haven't

spoken with Susie or Nancy about the last two dates.

Rob Lawrence
Senior Policy Advisor - Energy Issues

lawrence.rob@epa.gov

214.665.6580 (Desk)
214.665.7263 (FAX)

From: David Templet <dave.templet@chk.com>
To: Rob Lawrence/R6/USEPA/US@EPA
Cc: Susie McKenzie/R6/USEPA/US@EPA, Nancy Dorsey/R6/USEPA/US@EPA

Date: 08/30/2011 04:39 PM
Subject: Re: Induced Seismicity discussion
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Rob,

We have had a change of plans. Our key geologist on this topic is no longer available on the 8th or 9th due to an
unplanned surgery in his familym Are there dates available in the following weeks that we could consider?

From: David Templet

Sent: Monday, August 29, 2011 10:47 AM

To: 'Lawrence.Rob@epamail.epa.gov' <Lawrence.Rob@epamail.epa.gov>
Cc: 'McKenzie.Susie@epamail.epa.gov' <McKenzie.Susie@epamail.epa.gov=>;
'Dorsey.Nancy@epamail.epa.gov' <Dorsey.Nancy@epamail.epa.gov>
Subject: RE: Induced Seismicity discussion

Rob, It looks like Thursday September 8th works best of us. | am waiting for one response but that is
not necessary for the meeting. We can plan for a 1:00 pm start if that works best for you. | will get

you direction to the meeting room once we have it reserved.

From: Lawrence.Rob@epamail.epa.gov [mailto:Lawrence.Rob@epamail.epa.gov]
Sent: Thursday, August 25, 2011 1:18 PM

To: David Templet
Cc: McKenzie.Susie@epamail.epa.gov; Dorsey.Nancy@epamail.epa.gov
Subject: Re: Induced Seismicity discussion

David - we could drive up to OK City in order to include the in-house technology. It does need to be a
day trip for us. What about Thursday, Sept 8 or Friday, Sept 9? We could be there for a 12:30 or
1:00 start and go to 4:00. That schedule would allow us to drive back into Dallas at a reasonable time.

If those dates don't work, we can look at some other options, but we would prefer getting the
discussion in before mid September. Once a date is set, we will need to search our vehicle fleet for a

car to make the journey.

Rob Lawrence
Senior Policy Advisor - Energy Issues

lawrence.rob@epa.gov

214.665.6580 (Desk)
214.665.7263 (FAX)

This email (and attachments if any) is intended only for the use of the individual or entity to which it is addressed, and may contain
information that is privileged, confidential and exempt from disclosure under applicable law. If the reader of this email is not the
intended recipient, or the employee or agent responsible for delivering this message to the intended recipient, you are hereby notified
that any dissemination, distribution or copying of this communication is strictly prohibited. If you have received this communication in
error, please notify the sender immediately by return email and destroy all copies of the email (and attachments if any).
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This email (and attachments if any) is intended only for the use of the individual or entity to which it is addressed, and may contain
information that is privileged, confidential and exempt from disclosure under applicable law. If the reader of this email is not the
intended recipient, or the employee or agent responsible for delivering this message to the intended recipient, you are hereby notified
that any dissemination, distribution or copying of this communication is strictly prohibited. If you have received this communication in
error, please notify the sender immediately by return email and destroy all copies of the email (and attachments if any).









From: David Templet

To: Rob Lawrence/R6/USEPA/US@EPA

Cc: Susie McKenzie/R6/USEPA/US@EPA; Nancy Dorsey/R6/USEPA/US@EPA; Philip Dellinger/R6/USEPA/US@EPA
Subject: RE: Induced Seismicity discussion - 16th in OK City

Date: 09/13/2011 03:33 PM

In preparing the material for our meeting Friday, our geologist were wondering about the background of
the individuals that will attend. We want to be sure that the level of technical information is appropriate
for the audience.

From: Lawrence.Rob@epamail.epa.gov [mailto:Lawrence.Rob@epamail.epa.gov]
Sent: Wednesday, September 07, 2011 2:18 PM

To: David Templet

Cc: McKenzie.Susie@epamail.epa.gov; Dorsey.Nancy@epamail.epa.gov;
Dellinger.Philip@epamail.epa.gov

Subject: RE: Induced Seismicity discussion - 16th in OK City

David - wanted to confirm that we will drive up to Oklahoma City on Friday, September 16. We should
be at the Chesapeake offices and ready to start at 1:00 and finish up around 4. Please send me the
directions to the building and the meeting room. Looking forward to learning from you about the

disposal operations and how they may have contributed to seismic activity.

Rob Lawrence
Senior Policy Advisor - Energy Issues

lawrence.rob@epa.gov

214.665.6580 (Desk)
214.665.7263 (FAX)

From: David Templet <dave.templet@chk.com>
To: Rob Lawrence/R6/USEPA/US@EPA

Date: 08/31/2011 03:05 PM

Subject: RE: Induced Seismicity discussion

The 16! looks best for us.

From: Lawrence.Rob@epamail.epa.gov [mailto:Lawrence.Rob@epamail.epa.gov]
Sent: Wednesday, August 31, 2011 10:03 AM

To: David Templet
Cc: Dorsey.Nancy@epamail.epa.gov; McKenzie.Susie@epamail.epa.gov
Subject: Re: Induced Seismicity discussion

David - not sure if the key geologist would be available the next week, but what about the following
Friday, Sept 16? Other options would be 9/12, 9/19, 9/27? | could work with those dates, but | haven't

spoken with Susie or Nancy about the last two dates.

Rob Lawrence
Senior Policy Advisor - Energy Issues
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lawrence.rob@epa.gov

214.665.6580 (Desk)
214.665.7263 (FAX)

From: David Templet <dave.templet@chk.com>
To: Rob Lawrence/R6/USEPA/US@EPA
Cc: Susie McKenzie/R6/USEPA/US@EPA, Nancy Dorsey/R6/USEPA/US@EPA

Date: 08/30/2011 04:39 PM
Subject: Re: Induced Seismicity discussion

Rob,

We have had a change of plans. Our key geologist on this topic is no longer available on the 8th or 9th due to an
unplanned surgery in his familym Are there dates available in the following weeks that we could consider?

From: David Templet

Sent: Monday, August 29, 2011 10:47 AM

To: 'Lawrence.Rob@epamail.epa.gov’ <Lawrence.Rob@epamail.epa.gov>
Cc: 'McKenzie.Susie@epamail.epa.gov' <McKenzie.Susie@epamail.epa.gov=>;
'Dorsey.Nancy@epamail.epa.gov' <Dorsey.Nancy@epamail.epa.gov>
Subject: RE: Induced Seismicity discussion

Rob, It looks like Thursday September 8" works best of us. | am waiting for one response but that is
not necessary for the meeting. We can plan for a 1:00 pm start if that works best for you. | will get

you direction to the meeting room once we have it reserved.

From: Lawrence.Rob@epamail.epa.gov [mailto:Lawrence.Rob@epamail.epa.gov]
Sent: Thursday, August 25, 2011 1:18 PM

To: David Templet
Cc: McKenzie.Susie@epamail.epa.gov; Dorsey.Nancy@epamail.epa.gov
Subject: Re: Induced Seismicity discussion

David - we could drive up to OK City in order to include the in-house technology. It does need to be a
day trip for us. What about Thursday, Sept 8 or Friday, Sept 9? We could be there for a 12:30 or
1:00 start and go to 4:00. That schedule would allow us to drive back into Dallas at a reasonable time.

If those dates don't work, we can look at some other options, but we would prefer getting the
discussion in before mid September. Once a date is set, we will need to search our vehicle fleet for a

car to make the journey.

Rob Lawrence
Senior Policy Advisor - Energy Issues

lawrence.rob@epa.gov
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214.665.6580 (Desk)
214.665.7263 (FAX)

This email (and attachments if any) is intended only for the use of the individual or entity to which it is addressed, and may contain
information that is privileged, confidential and exempt from disclosure under applicable law. If the reader of this email is not the
intended recipient, or the employee or agent responsible for delivering this message to the intended recipient, you are hereby notified
that any dissemination, distribution or copying of this communication is strictly prohibited. If you have received this communication in
error, please notify the sender immediately by return email and destroy all copies of the email (and attachments if any).

This email (and attachments if any) is intended only for the use of the individual or entity to which it is addressed, and may contain
information that is privileged, confidential and exempt from disclosure under applicable law. If the reader of this email is not the
intended recipient, or the employee or agent responsible for delivering this message to the intended recipient, you are hereby notified
that any dissemination, distribution or copying of this communication is strictly prohibited. If you have received this communication in
error, please notify the sender immediately by return email and destroy all copies of the email (and attachments if any).

This email (and attachments if any) is intended only for the use of the individual or entity to which it is addressed, and may contain
information that is privileged, confidential and exempt from disclosure under applicable law. If the reader of this email is not the
intended recipient, or the employee or agent responsible for delivering this message to the intended recipient, you are hereby notified
that any dissemination, distribution or copying of this communication is strictly prohibited. If you have received this communication in
error, please notify the sender immediately by return email and destroy all copies of the email (and attachments if any).









From: David Templet

To: Rob Lawrence/R6/USEPA/US@EPA

Cc: Susie McKenzie/R6/USEPA/US@EPA; Nancy Dorsey/R6/USEPA/US@EPA; Philip Dellinger/R6/USEPA/US@EPA
Subject: RE: Induced Seismicity discussion - 16th in OK City

Date: 09/09/2011 08:59 AM

Rob,

| wanted to let you know that Friday’s around here are business casual. No need for coat and tie.

From: Lawrence.Rob@epamail.epa.gov [mailto:Lawrence.Rob@epamail.epa.gov]
Sent: Wednesday, September 07, 2011 2:18 PM

To: David Templet

Cc: McKenzie.Susie@epamail.epa.gov; Dorsey.Nancy@epamail.epa.gov;
Dellinger.Philip@epamail.epa.gov

Subject: RE: Induced Seismicity discussion - 16th in OK City

David - wanted to confirm that we will drive up to Oklahoma City on Friday, September 16. We should
be at the Chesapeake offices and ready to start at 1:00 and finish up around 4. Please send me the
directions to the building and the meeting room. Looking forward to learning from you about the

disposal operations and how they may have contributed to seismic activity.

Rob Lawrence
Senior Policy Advisor - Energy Issues

lawrence.rob@epa.gov

214.665.6580 (Desk)
214.665.7263 (FAX)

From: David Templet <dave.templet@chk.com>
To: Rob Lawrence/R6/USEPA/US@EPA

Date: 08/31/2011 03:05 PM

Subject: RE: Induced Seismicity discussion

The 16t looks best for us.

From: Lawrence.Rob@epamail.epa.gov [mailto:Lawrence.Rob@epamail.epa.gov]
Sent: Wednesday, August 31, 2011 10:03 AM

To: David Templet
Cc: Dorsey.Nancy@epamail.epa.gov; McKenzie.Susie@epamail.epa.gov

Subject: Re: Induced Seismicity discussion

David - not sure if the key geologist would be available the next week, but what about the following
Friday, Sept 16? Other options would be 9/12, 9/19, 9/27? | could work with those dates, but | haven't

spoken with Susie or Nancy about the last two dates.

Rob Lawrence
Senior Policy Advisor - Energy Issues
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lawrence.rob@epa.gov

214.665.6580 (Desk)
214.665.7263 (FAX)

From: David Templet <dave.templet@chk.com>
To: Rob Lawrence/R6/USEPA/US@EPA
Cc: Susie McKenzie/R6/USEPA/US@EPA, Nancy Dorsey/R6/USEPA/US@EPA

Date: 08/30/2011 04:39 PM
Subject: Re: Induced Seismicity discussion

Rob,

We have had a change of plans. Our key geologist on this topic is no longer available on the 8th or 9th due to an
unplanned surgery in his familym Are there dates available in the following weeks that we could consider?

From: David Templet

Sent: Monday, August 29, 2011 10:47 AM

To: 'Lawrence.Rob@epamail.epa.gov’ <Lawrence.Rob@epamail.epa.gov>
Cc: 'McKenzie.Susie@epamail.epa.gov' <McKenzie.Susie@epamail.epa.gov=>;
'Dorsey.Nancy@epamail.epa.gov' <Dorsey.Nancy@epamail.epa.gov>
Subject: RE: Induced Seismicity discussion

Rob, It looks like Thursday September 8" works best of us. | am waiting for one response but that is
not necessary for the meeting. We can plan for a 1:00 pm start if that works best for you. | will get

you direction to the meeting room once we have it reserved.

From: Lawrence.Rob@epamail.epa.gov [mailto:Lawrence.Rob@epamail.epa.gov]
Sent: Thursday, August 25, 2011 1:18 PM

To: David Templet
Cc: McKenzie.Susie@epamail.epa.gov; Dorsey.Nancy@epamail.epa.gov
Subject: Re: Induced Seismicity discussion

David - we could drive up to OK City in order to include the in-house technology. It does need to be a
day trip for us. What about Thursday, Sept 8 or Friday, Sept 9? We could be there for a 12:30 or
1:00 start and go to 4:00. That schedule would allow us to drive back into Dallas at a reasonable time.

If those dates don't work, we can look at some other options, but we would prefer getting the
discussion in before mid September. Once a date is set, we will need to search our vehicle fleet for a

car to make the journey.

Rob Lawrence
Senior Policy Advisor - Energy Issues

lawrence.rob@epa.gov
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214.665.6580 (Desk)
214.665.7263 (FAX)

This email (and attachments if any) is intended only for the use of the individual or entity to which it is addressed, and may contain
information that is privileged, confidential and exempt from disclosure under applicable law. If the reader of this email is not the
intended recipient, or the employee or agent responsible for delivering this message to the intended recipient, you are hereby notified
that any dissemination, distribution or copying of this communication is strictly prohibited. If you have received this communication in
error, please notify the sender immediately by return email and destroy all copies of the email (and attachments if any).

This email (and attachments if any) is intended only for the use of the individual or entity to which it is addressed, and may contain
information that is privileged, confidential and exempt from disclosure under applicable law. If the reader of this email is not the
intended recipient, or the employee or agent responsible for delivering this message to the intended recipient, you are hereby notified
that any dissemination, distribution or copying of this communication is strictly prohibited. If you have received this communication in
error, please notify the sender immediately by return email and destroy all copies of the email (and attachments if any).

This email (and attachments if any) is intended only for the use of the individual or entity to which it is addressed, and may contain
information that is privileged, confidential and exempt from disclosure under applicable law. If the reader of this email is not the
intended recipient, or the employee or agent responsible for delivering this message to the intended recipient, you are hereby notified
that any dissemination, distribution or copying of this communication is strictly prohibited. If you have received this communication in
error, please notify the sender immediately by return email and destroy all copies of the email (and attachments if any).









From: David Templet

To: Rob Lawrence/R6/USEPA/US@EPA

Cc: Susie McKenzie/R6/USEPA/US@EPA; Nancy Dorsey/R6/USEPA/US@EPA; Philip Dellinger/R6/USEPA/US@EPA
Subject: RE: Induced Seismicity discussion - 16th in OK City

Date: 09/08/2011 10:38 AM

Attachments: MainCampusParkinaMap-Construction.pdf

The meeting will be in the Viz Center of our Geosciences building. Upon arrival to the campus, please
call Michael Horn at 405-935-9282 and he will direct you to the building. The Viz Center is in the
basement of building 4.

| have also attached a copy of the Chesapeake campus. Parking is somewhat limited but | would
suggest you park near Building 2 or 4.

The Mapquest driving directions are included below:

DRIVING DIRECTIONS

1. Start out going south on N Akard St toward Federal St. (go 0.14 miles)
2. Turn right onto Elm St.
- Ciao Bella - Homemade lItalian Pizza & Pasta is on the corner
- If you reach Main St you've gone a little too far
(go 0.62 miles)
. EIm St becomes Commerce St. (go 0.01 miles)
. Merge onto 1-35E N. (go 39.88 miles)
I-35E N becomes I-35 N (Crossing into Oklahoma). (go 162.99 miles)
. Take 1-235 N/US-77 N toward Okla. Health Center/State Capitol/Edmond. (go 5.4 miles)
. Merge onto 1-44 W/OK-66 W. (go 0.84 miles)
. Take EXIT 126 toward Western Ave. (go 0.15 miles)
. Turn left onto NW Grand Blvd. (go 0.24 miles)
10. Turn slight right onto N Western Ave.
- Flip's Wine Bar & Trattoria is on the corner
- If you reach NW 57th St you've gone a little too far
(go 0.22 miles)
11. 6100 N WESTERN AVE is on the right.
- Your destination is just past N Classen Blvd
- If you reach Chesapeake Dr you've gone a little too far
(go 0 miles)

©O~NO U AW

>> TOTAL ESTIMATED TIME: 3 hours 27 minutes | DISTANCE: 210.48 miles

To view your map, click on the link below or copy and paste it to your browser:
http://mapq.st/pUH4u4

If you have any problems you can always reach me on my cell phone at 405-388-3826.

From: Lawrence.Rob@epamail.epa.gov [mailto:Lawrence.Rob@epamail.epa.gov]
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Sent: Wednesday, September 07, 2011 2:18 PM

To: David Templet

Cc: McKenzie.Susie@epamail.epa.gov; Dorsey.Nancy@epamail.epa.gov;
Dellinger.Philip@epamail.epa.gov

Subject: RE: Induced Seismicity discussion - 16th in OK City

David - wanted to confirm that we will drive up to Oklahoma City on Friday, September 16. We should
be at the Chesapeake offices and ready to start at 1:00 and finish up around 4. Please send me the
directions to the building and the meeting room. Looking forward to learning from you about the

disposal operations and how they may have contributed to seismic activity.

Rob Lawrence
Senior Policy Advisor - Energy Issues

lawrence.rob@epa.gov

214.665.6580 (Desk)
214.665.7263 (FAX)

From: David Templet <dave.templet@chk.com>
To: Rob Lawrence/R6/USEPA/US@EPA

Date: 08/31/2011 03:05 PM

Subject: RE: Induced Seismicity discussion

The 16t looks best for us.

From: Lawrence.Rob@epamail.epa.gov [mailto:Lawrence.Rob@epamail.epa.gov]
Sent: Wednesday, August 31, 2011 10:03 AM

To: David Templet
Cc: Dorsey.Nancy@epamail.epa.gov; McKenzie.Susie@epamail.epa.gov
Subject: Re: Induced Seismicity discussion

David - not sure if the key geologist would be available the next week, but what about the following
Friday, Sept 16? Other options would be 9/12, 9/19, 9/27? | could work with those dates, but | haven't

spoken with Susie or Nancy about the last two dates.

Rob Lawrence
Senior Policy Advisor - Energy Issues

lawrence.rob@epa.gov

214.665.6580 (Desk)
214.665.7263 (FAX)

From: David Templet <dave.templet@chk.com>
To: Rob Lawrence/R6/USEPA/US@EPA
Cc: Susie McKenzie/R6/USEPA/US@EPA, Nancy Dorsey/R6/USEPA/US@EPA
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Date: 08/30/2011 04:39 PM
Subject: Re: Induced Seismicity discussion

Rob,

We have had a change of plans. Our key geologist on this topic is no longer available on the 8th or 9th due to an
unplanned surgery in his familym Are there dates available in the following weeks that we could consider?

From: David Templet

Sent: Monday, August 29, 2011 10:47 AM

To: 'Lawrence.Rob@epamail.epa.gov' <Lawrence.Rob@epamail.epa.gov>
Cc: 'McKenzie.Susie@epamail.epa.gov' <McKenzie.Susie@epamail.epa.gov=>;
'‘Dorsey.Nancy@epamail.epa.gov' <Dorsey.Nancy@epamail.epa.gov>
Subject: RE: Induced Seismicity discussion

Rob, It looks like Thursday September 8™ works best of us. | am waiting for one response but that is
not necessary for the meeting. We can plan for a 1:00 pm start if that works best for you. | will get

you direction to the meeting room once we have it reserved.

From: Lawrence.Rob@epamail.epa.gov [mailto:Lawrence.Rob@epamail.epa.gov]
Sent: Thursday, August 25, 2011 1:18 PM

To: David Templet
Cc: McKenzie.Susie@epamail.epa.gov; Dorsey.Nancy@epamail.epa.gov
Subject: Re: Induced Seismicity discussion

David - we could drive up to OK City in order to include the in-house technology. It does need to be a
day trip for us. What about Thursday, Sept 8 or Friday, Sept 9? We could be there for a 12:30 or
1:00 start and go to 4:00. That schedule would allow us to drive back into Dallas at a reasonable time.

If those dates don't work, we can look at some other options, but we would prefer getting the
discussion in before mid September. Once a date is set, we will need to search our vehicle fleet for a

car to make the journey.

Rob Lawrence
Senior Policy Advisor - Energy Issues

lawrence.rob@epa.gov

214.665.6580 (Desk)
214.665.7263 (FAX)

This email (and attachments if any) is intended only for the use of the individual or entity to which it is addressed, and may contain
information that is privileged, confidential and exempt from disclosure under applicable law. If the reader of this email is not the
intended recipient, or the employee or agent responsible for delivering this message to the intended recipient, you are hereby notified
that any dissemination, distribution or copying of this communication is strictly prohibited. If you have received this communication in
error, please notify the sender immediately by return email and destroy all copies of the email (and attachments if any).
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This email (and attachments if any) is intended only for the use of the individual or entity to which it is addressed, and may contain
information that is privileged, confidential and exempt from disclosure under applicable law. If the reader of this email is not the
intended recipient, or the employee or agent responsible for delivering this message to the intended recipient, you are hereby notified
that any dissemination, distribution or copying of this communication is strictly prohibited. If you have received this communication in
error, please notify the sender immediately by return email and destroy all copies of the email (and attachments if any).

This email (and attachments if any) is intended only for the use of the individual or entity to which it is addressed, and may contain
information that is privileged, confidential and exempt from disclosure under applicable law. If the reader of this email is not the
intended recipient, or the employee or agent responsible for delivering this message to the intended recipient, you are hereby notified
that any dissemination, distribution or copying of this communication is strictly prohibited. If you have received this communication in
error, please notify the sender immediately by return email and destroy all copies of the email (and attachments if any).









From: David Templet

To: Rob Lawrence/R6/USEPA/US@EPA

Cc: Susie McKenzie/R6/USEPA/US@EPA; Nancy Dorsey/R6/USEPA/US@EPA; Philip Dellinger/R6/USEPA/US@EPA
Subject: RE: Induced Seismicity discussion - 16th in OK City

Date: 09/08/2011 08:53 AM

We are on for the 16™. | will send directions as soon as we get the conference room reserved. If you
would like to get started earlier than 1:00, we can have some food brought in and start with a working
lunch and maybe get you on your way home sooner than 4.. We have a cafeteria on campus.

From: Lawrence.Rob@epamail.epa.gov [mailto:Lawrence.Rob@epamail.epa.gov]
Sent: Wednesday, September 07, 2011 2:18 PM

To: David Templet

Cc: McKenzie.Susie@epamail.epa.gov; Dorsey.Nancy@epamail.epa.gov;
Dellinger.Philip@epamail.epa.gov

Subject: RE: Induced Seismicity discussion - 16th in OK City

David - wanted to confirm that we will drive up to Oklahoma City on Friday, September 16. We should
be at the Chesapeake offices and ready to start at 1:00 and finish up around 4. Please send me the
directions to the building and the meeting room. Looking forward to learning from you about the

disposal operations and how they may have contributed to seismic activity.

Rob Lawrence
Senior Policy Advisor - Energy Issues

lawrence.rob@epa.gov

214.665.6580 (Desk)
214.665.7263 (FAX)

From: David Templet <dave.templet@chk.com>
To: Rob Lawrence/R6/USEPA/US@EPA

Date: 08/31/2011 03:05 PM

Subject: RE: Induced Seismicity discussion

The 16! looks best for us.

From: Lawrence.Rob@epamail.epa.gov [mailto:Lawrence.Rob@epamail.epa.gov]
Sent: Wednesday, August 31, 2011 10:03 AM

To: David Templet
Cc: Dorsey.Nancy@epamail.epa.gov; McKenzie.Susie@epamail.epa.gov
Subject: Re: Induced Seismicity discussion

David - not sure if the key geologist would be available the next week, but what about the following
Friday, Sept 16? Other options would be 9/12, 9/19, 9/27? | could work with those dates, but | haven't

spoken with Susie or Nancy about the last two dates.
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Rob Lawrence
Senior Policy Advisor - Energy Issues

lawrence.rob@epa.gov

214.665.6580 (Desk)
214.665.7263 (FAX)

From: David Templet <dave.templet@chk.com>
To: Rob Lawrence/R6/USEPA/US@EPA
Cc: Susie McKenzie/R6/USEPA/US@EPA, Nancy Dorsey/R6/USEPA/US@EPA

Date: 08/30/2011 04:39 PM
Subject: Re: Induced Seismicity discussion

Rob,

We have had a change of plans. Our key geologist on this topic is no longer available on the 8th or 9th due to an
unplanned surgery in his familym Are there dates available in the following weeks that we could consider?

From: David Templet

Sent: Monday, August 29, 2011 10:47 AM

To: 'Lawrence.Rob@epamail.epa.gov' <Lawrence.Rob@epamail.epa.gov>
Cc: 'McKenzie.Susie@epamail.epa.gov' <McKenzie.Susie@epamail.epa.gov=>;
'Dorsey.Nancy@epamail.epa.gov' <Dorsey.Nancy@epamail.epa.gov>
Subject: RE: Induced Seismicity discussion

Rob, It looks like Thursday September 8" works best of us. | am waiting for one response but that is
not necessary for the meeting. We can plan for a 1:00 pm start if that works best for you. | will get
you direction to the meeting room once we have it reserved.

From: Lawrence.Rob@epamail.epa.gov [mailto:Lawrence.Rob@epamail.epa.gov]
Sent: Thursday, August 25, 2011 1:18 PM

To: David Templet
Cc: McKenzie.Susie@epamail.epa.gov; Dorsey.Nancy@epamail.epa.gov
Subject: Re: Induced Seismicity discussion

David - we could drive up to OK City in order to include the in-house technology. It does need to be a
day trip for us. What about Thursday, Sept 8 or Friday, Sept 9? We could be there for a 12:30 or
1:00 start and go to 4:00. That schedule would allow us to drive back into Dallas at a reasonable time.

If those dates don't work, we can look at some other options, but we would prefer getting the
discussion in before mid September. Once a date is set, we will need to search our vehicle fleet for a

car to make the journey.

Rob Lawrence
Senior Policy Advisor - Energy Issues
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lawrence.rob@epa.gov

214.665.6580 (Desk)
214.665.7263 (FAX)
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that any dissemination, distribution or copying of this communication is strictly prohibited. If you have received this communication in
error, please notify the sender immediately by return email and destroy all copies of the email (and attachments if any).
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From: Susie McKenzie

To: David Templet

Cc: Nancy Dorsey; Philip Dellinger; Rob Lawrence; Ken-E Johnson
Subject: RE: Induced Seismicity discussion - 16th in OK City

Date: 09/13/2011 04:18 PM

David,

Everyone coming has many years of Class | and Class | injection well experience
with EPA. Additionally, both Philip Dellinger (5+) and Nancy Dorsey (20+) have oil
and gas reservoir geology experience. Ken Johnson (13+) and I (10+) have oil and
gas operations and reservoir engineering experience.

Ken and | have been reviewing pressure data from some brine disposal wells in TX
and AR. If you have any step-rate, falloff, or pressure transient test analysis on any
of your disposal wells, we would be interested seeing if the pressure responses were
similar in character to the data we've been analyzing. We'd also be happy to share
the type of pressure transient analysis we've been working on, though most are still
a work in progress.

Susie

Susie Lopez McKenzie, PE
EPA Region 6 (6WQ-SG)
214-665-7198 work
214-686-6056 cell
mckenzie.susie@epa.gov

David Templet ---09/13/2011 03:33:59 PM---In preparing the material for our
meeting Friday, our geologist were wondering about the background

From: David Templet <dave.templet@chk.com>

To: Rob Lawrence/R6/USEPA/US@EPA

Cc:  Susie McKenzie/R6/USEPA/US@EPA, Nancy
Dorsey/R6/USEPA/US@EPA, Philip Dellinger/R6/USEPA/US@EPA
Date:  09/13/2011 03:33 PM

Subject:  RE: Induced Seismicity discussion - 16th in OK City

In preparing the material for our meeting Friday, our geologist were
wondering about the background of the individuals that will attend. We
want to be sure that the level of technical information is appropriate for
the audience.

From: Lawrence.Rob@epamail.epa.gov
[mailto:Lawrence.Rob@epamail.epa.gov]

Sent: Wednesday, September 07, 2011 2:18 PM

To: David Templet

Cc: McKenzie.Susie@epamail.epa.gov; Dorsey.Nancy@epamail.epa.gov;
Dellinger.Philip@epamail.epa.gov

Subject: RE: Induced Seismicity discussion - 16th in OK City
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David - wanted to confirm that we will drive up to Oklahoma City on
Friday, September 16. We should be at the Chesapeake offices and
ready to start at 1:00 and finish up around 4. Please send me the
directions to the building and the meeting room. Looking forward to
learning from you about the disposal operations and how they may have
contributed to seismic activity.

Rob Lawrence
Senior Policy Advisor - Energy Issues

lawrence.rob@epa.gov

214.665.6580 (Desk)
214.665.7263 (FAX)

From: David Templet <dave.templet@chk.com>
To: Rob Lawrence/R6/USEPA/US@EPA

Date: 08/31/2011 03:05 PM

Subject: RE: Induced Seismicity discussion

The 16th looks best for us.

From: Lawrence.Rob@epamail.epa.gov

[mailto:Lawrence.Rob@epamail.epa.gov]
Sent: Wednesday, August 31, 2011 10:03 AM

To: David Templet
Cc: Dorsey.Nancy@epamail.epa.gov; McKenzie.Susie@epamail.epa.gov
Subject: Re: Induced Seismicity discussion

David - not sure if the key geologist would be available the next week,
but what about the following Friday, Sept 16? Other options would be
9/12, 9/19, 9/277? | could work with those dates, but | haven't spoken

with Susie or Nancy about the last two dates.

Rob Lawrence
Senior Policy Advisor - Energy Issues

lawrence.rob@epa.gov

214.665.6580 (Desk)
214.665.7263 (FAX)
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From: David Templet <dave.templet@chk.com>

To: Rob Lawrence/R6/USEPA/US@EPA

Cc: Susie McKenzie/R6/USEPA/US@EPA, Nancy Dorsey/R6/USEPA/US@EPA
Date: 08/30/2011 04:39 PM

Subject: Re: Induced Seismicity discussion

Rob,

We have had a change of plans. Our key geologist on this topic is no longer
available on the 8th or 9th due to an unplanned surgery in his familym Are
there dates available in the following weeks that we could consider?

From: David Templet

Sent: Monday, August 29, 2011 10:47 AM

To: 'Lawrence.Rob@epamail.epa.gov’
<Lawrence.Rob@epamail.epa.gov>

Cc: 'McKenzie.Susie@epamail.epa.gov'
<McKenzie.Susie@epamail.epa.gov>; 'Dorsey.Nancy@epamail.epa.gov'
<Dorsey.Nancy@epamail.epa.gov>

Subject: RE: Induced Seismicity discussion

Rob, Itlooks like Thursday September 8" works best of us. | am
waiting for one response but that is not necessary for the meeting. We
can plan for a 1:00 pm start if that works best for you. | will get you
direction to the meeting room once we have it reserved.

From: Lawrence.Rob@epamail.epa.gov

[mailto:Lawrence.Rob@epamail.epa.gov]
Sent: Thursday, August 25, 2011 1:18 PM

To: David Templet
Cc: McKenzie.Susie@epamail.epa.gov; Dorsey.Nancy@epamail.epa.gov
Subject: Re: Induced Seismicity discussion

David - we could drive up to OK City in order to include the in-house
technology. It does need to be a day trip for us. What about Thursday,
Sept 8 or Friday, Sept 9? We could be there for a 12:30 or 1:00 start
and go to 4:00. That schedule would allow us to drive back into Dallas
at a reasonable time.

If those dates don't work, we can look at some other options, but we
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would prefer getting the discussion in before mid September. Once a
date is set, we will need to search our vehicle fleet for a car to make the
journey.

Rob Lawrence
Senior Policy Advisor - Energy Issues

lawrence.rob@epa.gov

214.665.6580 (Desk)
214.665.7263 (FAX)

This email (and attachments if any) is intended only for the use of the individual or entity to which it is
addressed, and may contain information that is privileged, confidential and exempt from disclosure
under applicable law. If the reader of this email is not the intended recipient, or the employee or agent
responsible for delivering this message to the intended recipient, you are hereby notified that any
dissemination, distribution or copying of this communication is strictly prohibited. If you have received
this communication in error, please notify the sender immediately by return email and destroy all copies

of the email (and attachments if any).

This email (and attachments if any) is intended only for the use of the individual or entity to which it is
addressed, and may contain information that is privileged, confidential and exempt from disclosure
under applicable law. If the reader of this email is not the intended recipient, or the employee or agent
responsible for delivering this message to the intended recipient, you are hereby notified that any
dissemination, distribution or copying of this communication is strictly prohibited. If you have received
this communication in error, please notify the sender immediately by return email and destroy all copies

of the email (and attachments if any).

This email (and attachments if any) is intended only for the use of the individual or entity to which it is
addressed, and may contain information that is privileged, confidential and exempt from disclosure
under applicable law. If the reader of this email is not the intended recipient, or the employee or agent
responsible for delivering this message to the intended recipient, you are hereby notified that any
dissemination, distribution or copying of this communication is strictly prohibited. If you have received
this communication in error, please notify the sender immediately by return email and destroy all copies
of the email (and attachments if any).
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From: Bill Leith

To: Susie McKenzie/R6/USEPA/US@EPA
Subject: EPA induced seismicity working group
Date: 05/11/2012 10:24 AM

Ms. McKenzie,

My understanding is that you are the technical lead for the EPA induced seismicity
working group. How could I reach you by phone?

Regards,
--Bill

William Leith, Ph.D.

Senior Science Advisor for Earthquake
and Geologic Hazards (acting)

U.S. Geological Survey

905 National Center, Reston VA 20192

tel 703-648-6786

msg 703-648-6715

fax 703-648-6717

[if it's really urgent, don't use email]
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From: Susie McKenzie

To: Bill Leith

Cc: dellinger.philip@epa.gov; Suzanne Kelly
Subject: Re: EPA induced seismicity working group
Date: 05/11/2012 11:35 AM

Bill,

| can be reached at 214-665-7198.
Susie

Susie Lopez McKenzie, PE
EPA Region 6 (6WQ-SG)
214-665-7198 work
mckenzie.susie@epa.gov

Bill Leith ---05/11/2012 10:24:04 AM---Ms. McKenzie, My understanding is that
you are the technical lead for the EPA induced seismicity wor

From:  Bill Leith <wleith@usgs.gov>

To: Susie McKenzie/R6/USEPA/US@EPA

Date: 05/11/2012 10:24 AM

Subject:  EPA induced seismicity working group

Ms. McKenzie,

My understanding is that you are the technical lead for the EPA induced
seismicity working group. How could I reach you by phone?

Regards,

--Bill

William Leith, Ph.D.

Senior Science Advisor for Earthquake
and Geologic Hazards (acting)

U.S. Geological Survey

905 National Center, Reston VA 20192

tel 703-648-6786

msg 703-648-6715

fax 703-648-6717
[if it's really urgent, don't use email]
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From:

Art McGarr

To: Susie McKenzie/R6/USEPA/US@EPA

Cc: Jill Dean/DC/USEPA/US@EPA; Nancy Dorsey/R6/USEPA/US@EPA; Philip Dellinger/R6/USEPA/US@EPA;
tom.tomastik@dnr.state.oh.us

Subject: Re: Northstar #1 injection well volumes

Date: 02/10/2012 02:03 PM

Susie,

Looks much more consistent. Thanks again.

Art

On Feb 10, 2012, at 11:29 AM, Susie McKenzie wrote:

Art,
Good catch. | grabbed the volumes from the wrong column. See how these stack up:

October: 60926 bbls
November: 49435 bbls
December: 61619 bbls

Susie Lopez McKenzie, PE
EPA Region 6 (6WQ-SG)
214-665-7198 work
214-686-6056 cell

mckenzie.susie@epa.gov

From: Art McGarr <mcgarr@usgs.gov>

To: Susie McKenzie/R6/lUSEPA/US@EPA
Cc: tom.tomastik@dnr.state.oh.us, Jill Dean/DC/USEPA/US@EPA, Philip Dellinger/R6/USEPA/US@EPA, Nancy

Dorsey/R6/USEPA/US@EPA
Date: 02/10/2012 01:12 PM
Subject: Re: Northstar #1 injection well volumes

Susie,

Thanks very much. Maybe | am misunderstanding the data you sent,
but, taken at face value, the 4th quarter injection volumes are
remarkable in that nearly four times as much waste water was injected
during the 4th quarter as in the first three quarters combined (See what
Tom Tomastik sent below.) Am | misinterpreting something here? Thanks
in advance for any clarification you can provide on this.

Best wishes,

Art

On Feb 10, 2012, at 8:29 AM, Susie McKenzie wrote:

Art,
4th quarter 2011 injection volumes for the Northstar #1 as requested:
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October: 398698 bbls
November: 448133 bbls
December: 509752 bbls

Susie Lopez McKenzie, PE
EPA Region 6 (6WQ-SG)
214-665-7198 work
214-686-6056 cell

mckenzie.susie@epa.gov

From: Art McGarr <mcgarr@usags.gov>

To: Susie McKenzie/R6/lUSEPA/US@EPA

Date: 02/08/2012 07:38 PM

Subject: Fwd: Northstar #1 injection well volumes

Hi Susie,

As you can see, Tom Tomastik has been quite helpful in providing
information about injection rates at Northstar #1. Have you figured out
what the volume of injection was at Northstar #1 for the fourth quarter
of 2011? Thanks in advance for any help you can provide on this.

Best wishes,

Art

Begin forwarded message:

From: "Tomastik, Tom" <Tom.Tomastik@dnr.state.oh.us>

Date: February 4, 2012 10:26:15 AM PST

To: "Art McGarr" <mcgarr@usgs.gov=>

Subject: RE: Northstar #1 injection well volumes

Art:

The fourth quarter figures are still coming in. | will let you know when | get them. Suzie
and Ken at Region VI have already worked up all of the subsurface data for the Northstar
#1 injection well. You might want to talked to them about it first.

Tom Tomastik, Geologist 4

Division of Oil and Gas Resources Management

2045 Morse Road, H-3

Columbus, Ohio 43229-6693

(614) 265-1032
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From: Art McGarr [mailto:mcgarr@usgs.gov]
Sent: Friday, February 03, 2012 9:59 PM

To: Tomastik, Tom
Subject: Re: Northstar #1 injection well volumes

Tom,

I meant to write you a note some time ago to thank you for sending the
injection volume information last month. Things have been quite hectic
here dealing with media requests while trying to get some analysis done
and reports written. Among other things, | have been interested in the
possibility that total injection volume may be a fairly reliable predictor of
maximum magnitude of induced earthquake. In using the data you sent
for the first 3/4 of 2011 for Northstar #1, | extrapolated for the full year
by assuming that the last quarter was at the average rate per quarter for
the first 3/4 of the year. | found that the maximum magnitude, 4, was
fairly close to the relationship | have been developing over the years. It
would be much better, of course, to have the actual injection volumes for
the last quarter of 2011 and so | would be grateful if you would send that
when it is available.

Perhaps you knew this already, but a small group of us at the USGS
have been providing guidance to the EPA, especially in Region VI, about
how to assess the contribution to the seismic hazard for given Class Il
disposal well waste-water disposal activities. This Youngstown example
is helping our analysis of these issues substantially and so we are
indebted to you for your help.

Thanks in advance the sending information on the 4th quarter of 2011.

If you would like details on how we are analyzing these data, please let

me know.

Best wishes,

Art

On Jan 9, 2012, at 8:01 AM, Tomastik, Tom wrote:
Art:

Here are the injection volumes for 2011. US EPA Region VI has been working with us on
the subsurface injection.

1st quarter: In district: 11,947 barrels
Out of district: 28,356 barrels
2nd quarter: In district: 11,064 barrels

Out of district: 127,190 barrels
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3rd quarter: In district: 3,270 barrels

Out of district: 170,953 barrels

Tom Tomastik, Geologist 4

Division of Oil and Gas Resources Management
2045 Morse Road, H-3

Columbus, Ohio 43229-6693

(614) 265-1032







